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SIEZE (continuation)

- BJLAEERAIRAE /IR RRILTER | f1an

(set! a )

(lambda(k) (set! a k))



ContinuationBJiE{it

1. First class continuation

IBESMAIEESZR: | a0 -
Scheme/dgYcall/ccEdZ (call with current continuation)
tinymoe®fcontinuationxiE=

2. CPS (continuation passing style)

fGcontinuationfEASEERTE BRENENEERIFE XS
function foo(a, k) {
k(a); // equal to “return a”

J



Continuation5&R4514
VESgtssrskin | SAERaEAR.

* Exception
* Repeat
e [terator
« Coroutine



Coroutinely/\B8—+

=T /E : call/cc in Scheme
call/cc(call with current continuation)2— 1 K28 , BiES—
E— 1SHNREUENSEL , AAFIEcontinuationf&BLEERIS
2 (METERZL ) |, TITE~

(+ 2
(call/cc
(lambda (k) (k 2))))

T

A Y]

Output: 4
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EHRHEA ? il
(lambda (cont)

(display "I'm in ri1!")

(newline)

(rl (call/cc cont))))
(define r2

(lambda (cont2)

(display "I'm in r2!")

(newline)

(r2 (call/cc cont2))))
(rl r2)
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BRYBEIHZETA ?

(define ri
(lambda (cont)
(display "I'm in ri1!")
(newline)
(rl (call/cc cont))))
(define r2
(lambda (cont2)
(display "I'm in r2!")
(newline)
(r2 (call/cc cont2))))
(rl r2)
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1. GHC(HaskellgmiEss)BIcmm{i{tEY—" pass
Mlton(SMLEm1%EEE , TIESXAESSA =. =)
—LSchemefR1%a88(Chicken, Rabbit, ORBIT etc.)
Tinymoe(— i EfeRHiEs/continuationfNiE S
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l




GHCHAICPS Pass

XFCmm(C--)FT | ZPNEE AT TE

 Proc-Point Analysis
« Calling Conventions
* Live Value Analysis

- Stack Layout



GHCHAYCPS Pass

Tl
y = 1;
z = 2,
fii ! i

push_continuation h [y, z];

y = 1; .
‘ Jump g(a) b);

zZ = 2; )

x = call g(a, b);

return x+y+z, .
: foreign "ret" h(x) {

(y, z) = expand_continuation;

return x+y+z;

Cmm code Cmm code



Tinymoe/fJcontinuation

Tinymoe(fE& &2 BFiEl vazh) B— Mo RES | XIERER
PIREFEE CABREZRIAT RIcontinuation , fERILATEIES LA
KERFZR M try...catch... coroutineZ,

phrase main

try

set a i tomt i :
raise exception: SEIRL F—IQ

set b to @ (////
setc=a/b

{EZ9continuation , BXH (&I kAYexception

catch the exception K//////

print the exception
end

end



TinymoeHfycontinuation

kEYraise (...) Xz=1E5AAYcontinuation

i

reset continuation state state to raising exception

cps (state) (continuation)

sentence raise (exception)

set field argument of state to exception

fall into the previous trap
end \\\\\

RCAEINST |, RRIREE E—2HY

continuation¥
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fErtes(Interpreten VS RMIERIIIE | — 17175k, — kA=
BESRERFABRIZEH | SHAESR |, HEERIE,

FRERIGF=ERLACPS XIS IfZ Frdt TR | FLIEiBR0L
(TCO).,

( Bff ) £XEBHbIE : https://gist.github.com/pwq1989/9554c6f5f8fealafcc01 Fift@belleve
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AL (TCO)RISEER

FIFHPITUL MU NTT. begintRBBfEFFIRAYFFIR | set3k
~aeliE , IfFEf, lambdatrBEEREL , [ 1FE— 1 2REL ,
[EE AR A RBRREZRIS L],

[ "begin’,

['set', 'sum

[l

["sum®, ['+7,

[I+l,
['sum’', O, 1000, O]

= ol et

', ['lambda', ['low', 'hi’
Ihil],

il

‘low® J]]],

J

Ihil’ [l+l,

aac

acc’]],
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AL (TCO)RISEER

§D7<IR’%TCO Zﬁﬁjﬁﬂ%# *ET)E l% z:EI/Jﬁ J) |\2'§ Xj-_
ZBTCORES R , HAt—ZHEx T |
TOOo. . .
foo(x) { OO .
(x > 100) 100; F00: . .
foo(x + 1); 00, .
} oL,
Moo, . .

next...



| (TCO)RISEER

RAEERD - BIXTRIE &I Acontinuation

interpret(root, e; i}:
interpretE(expression, e, );

[ "set !, . lsumiGifieeiiid 2 1]

ENSHNEIIK , set2NBHE \

INE—NE3L (sum ) {EAsymbolZ| e Tinterpret(code, e, k2) , BG4
Environmenteh LAk2(return_value)gYfZzliR[a]

ENBIkRinterpretE(code, e, k1)



B (TCO)AYSEIN (LX)

KL © evaluate()HEH

(k is not empty && k is returning) {k = k->origin}

PR S HEIFRIRE R | TR
ST , FimEL—Z%Kcontiuation

i 1T (evaluate)BUAT R , SINERAEREE
foo(x) { |5, EREREZISYIAIcontinuation

/

foo(x + 1);
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foo(x) {

B

/

6 + foo(x + 1);

U

foo(x+1)A9k9 ( + 6)

PN L EIbN

=EH , NIBIE

, MiA~2foo , o
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SR NS EEEZRATIBIT(4E)

QNERIICADIHITEEHR, BB AcpsIZZl , ESEHPIEE
continuation
foo2(x, k) {

foo2(x + 1, (r){ e+ r)});



SR NS EEEZRATIBIT(4E)

QNERIICADIHITEEHR, BB AcpsIZZl , ESEHPIEE
continuation
foo2(x, k) {

foo2(x + 1, (r){ e+ r)});

/_\EE;% |‘Dj ELD'i Eg o o o

R AFEEHcontinuationgyEEAFRIcall stacktB1EiR




QMRI XIS ZRAYEIL(4R)
ERGE . ER1BA
foo2(x,acc) A

foo2(x + 1, 6 + acc);

foo(x) {
foo2(x, 0);

} i

72420
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02 (+)ATXINAYERNITT(X T , Identity)

0+6=6+0=6

ANERImIFESTENNE

1/\7M0n0|d(2\_

HaskellTEfrEREF

Monoid a
mempty :: a
mappend :: a

=i
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IXMNMESE |, Bk geiH sl

“EHRIALE (%0 )
ARTiR

MonoiddI' :

d
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FrLABITRERE R Z25LE ¥ Moniodixz

1Faa LEE DA ioieay
Sum a = Sum { getSum :: a }

Num a => Monoid (Sum a)
mempty = Sum 0

. Haskell 21

mappend (Sum x) (Sum y) = Sum (X + y)

38673 (7)1 Em
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